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1
COMMUNICATION-BASED NAVIGATION
SYSTEM

RELATED APPLICATIONS

The present application is based on, and claims priority
from, Korean Patent Application Number 10-2012-0099590,
filed Sep. 7, 2012, the disclosure of which is hereby incorpo-
rated by reference herein in its entirety.

TECHNICAL FIELD

The present disclosure in some embodiments relates to a
communication-based navigation system for searching for a
route by detecting a change in the traffic volume. More par-
ticularly, the present disclosure relates to a communication-
based navigation system which controls the frequency of
route recalculations by storing and comparing traffic volume
for each route with the current traffic and determining
whether a route recalculation is necessary.

BACKGROUND

The statements in this section merely provide background
information related to the present disclosure and may not
constitute prior art.

A communication-based navigation system has a server
providing a travel route to a terminal adapted to show a driver
the route by using map and voice. A faster route may be
obtained by utilizing traffic information. It is common for
TPEG (Transport Protocol Expert Group) and other commu-
nication type navigation systems to automatically recalculate
aroute in a 5 to 10-minute cycle, depending on the setting of
options to reflect real-time traffic information. Such rerouting
searches frequently impose heavy load on the server, just to
end up repeating the same path, which leads to waste of
system resources.

A technology is necessary for reducing the server load and
at the same time providing an optimal route.

SUMMARY

In accordance with some embodiments, a communication-
based navigation system comprises a terminal, a traffic analy-
sis server and a service server. The terminal is configured to
retain geographic information and generate a route request
signal and a traffic condition check request signal. The traffic
analysis server is configured to have at least one database
corresponding to the terminal and communicate with the
terminal. The service server is configured to receive the route
request signal from the terminal, perform a search for at least
one route to produce and transmit an optimal route to the
terminal and the traffic analysis server, and forward the traffic
condition check request signal received from the terminal to
the traffic analysis server. The traffic analysis server stores in
the database the optimal route received from the service
server and a traffic condition along the optimal route, in
response to the traffic condition check request signal, detects
a traffic condition change by comparing a current traffic con-
dition along the optimal route with a previous traffic condi-
tion stored in the database, and transmits the detected traffic
condition change to the terminal via the service server.

With the communication-based navigation system, the
traffic conditions stored in the service server and in the traffic
analysis server are updated in real time to analyze the route or
perform the traffic condition check.
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The communication-based navigation system provides the
service server which performs a route recalculation from a
current location to a destination upon receiving a route recal-
culation request from the terminal which has received the
detected traffic condition change. The service server provides
the recalculation result together with the database stored trav-
eled route from an initial point of departure to the current
location.

The communication-based navigation system enables the
service server, after performing the route recalculation, to
provide the recalculation result together with the database
stored traveled route from the initial point of departure to the
current location.

With the communication-based navigation system, the
traffic analysis server stores the traffic condition by the route
for each link along the route.

In addition, the traffic condition change calculation unit of
the communication-based navigation system compares the
traffic condition stored in the database with the traffic condi-
tion currently obtained based on a density of traffic for each
link on the route, detects the traffic condition change by link,
and decides a route recalculation is necessary or not based on
whether it is determined that a ratio of the number of the links
of which the traffic condition is changed over the number of
the all the links on the route exceeds a threshold.

In addition, the traffic condition change calculation unit of
the communication-based navigation system compares the
current traffic condition with the traffic condition stored in the
database by storing a speed of traffic by link along the route,
and decides a route recalculation is necessary or not based on
whether it is determined a ratio of a current sum of differences
in speed over a stored sum of differences in speed exceeds a
threshold.

In addition, the traffic condition change calculation unit of
the communication-based navigation system compares the
current traffic condition with the traffic condition stored in the
database, and decides a route recalculation is necessary or not
based on whether it is determined a ratio of an estimated time
for a driving at the time of the search for the route over a
currently estimated time for the time exceeds a threshold.

Another embodiment of the present disclosure provides a
server for communication-based navigation, the server com-
prising an input/output unit, a route searching unit, a database
and a traffic condition change calculation unit. The input/
output unit is configured to exchange information with a
terminal. The route searching unit is configured to receive a
route search request signal from the terminal through the
input/output unit and perform a search for at least one route
considering a traffic condition. The database is configured to
store the traffic condition for each link on the route. The traffic
condition change calculation unit is configured to receive a
traffic condition check request from the terminal through the
input/output unit, detect a traffic condition change by com-
paring a current traffic condition for each link with the traffic
condition stored for each link in the database, and calculate a
detected traffic condition change or an optimum frequency of
traffic condition check requests.

Yet another embodiment of the present disclosure provides
aroute recalculation method performed by detecting a change
in traffic volume, the method comprising requesting from a
terminal to a service server for performing a route search
based on a current location and a destination; providing a
navigation capability by producing and transmitting an opti-
mal route to the terminal and storing in a database the optimal
route and a traffic condition information in the optimal route;
requesting from the terminal to the service server for a traffic
condition check based on the current location; deciding
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whether a route recalculation is necessary or not by compar-
ing the traffic condition information stored in the database
with a traffic condition information corresponding to the cur-
rent location; and reducing the frequency of requesting from
the terminal for the route search or for the traffic condition
check if the route recalculation is not necessary, and provid-
ing a recalculated route to the terminal if the route recalcula-
tion is necessary.

According to the present disclosure as described above,
server resources are saved by a simple operation of storing
and comparing traffic volumes for each route with respect to
an insignificant traffic condition change rather than perform-
ing route recalculations, which can decrease the frequency of
communications between the terminal and the server.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a conceptual schematic diagram of a navigation
system for prompting route search according to at least one
embodiment of the present disclosure.

FIG. 2 is a module diagram of a navigation system for
prompting route search according to at least one embodiment
of the present disclosure.

FIG. 3 is a flowchart of a route recalculation method with a
traffic analysis performed to prompt a route recalculation
according to at least one embodiment of the present disclo-
sure.

FIG. 4 is a flowchart in case there is no need for route
change according to at least one embodiment of the present
disclosure.

FIG. 5 is a diagram of a route screen of a conventional
communication-based navigation.

FIG. 6 is a diagram of a route screen of at least one embodi-
ment of the present disclosure.

REFERENCE NUMERALS

210: Service server input/output unit

230: Traffic analysis server input/output unit

S316: Step between terminal and service server of request-
ing traffic condition check

S318: Step between service server and traffic analysis
server of requesting traffic condition check

S320: Step between traffic analysis server and service
server of transmitting detected traffic condition change

S322: Step between service server and terminal of trans-
mitting detected traffic condition change

DETAILED DESCRIPTION

The present embodiment provides a technology for adjust-
ing the rate of route recalculation request by a terminal in
travel to reduce load on navigation server.

Hereinafter, at least one embodiment of the present disclo-
sure will be described in detail with reference to the accom-
panying drawings.

In the following description, like reference numerals des-
ignate like elements although the elements are shown in dif-
ferent drawings. Further, in the following description of the at
least one embodiment, a detailed description of known func-
tions and configurations incorporated herein will be omitted
for the purpose of clarity and for brevity.

Additionally, in describing the components of the present
disclosure, terms like first, second, A, B, (a), and (b) are used.
These are solely for the purpose of differentiating one com-
ponent from another, and one of ordinary skill would under-
stand the terms are not to imply or suggest the substances,
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4

order or sequence of the components. If a component is
described as ‘connected’, ‘coupled’, or ‘linked’ to another
component, one of ordinary skill in the art would understand
the components are not necessarily directly ‘connected’,
‘coupled’, or ‘linked’ but also are indirectly ‘connected’,
‘coupled’, or ‘linked’ via a third component.

At least one embodiment of the present disclosure solves
the deficiencies of the prior art by proposing a method for
presuming in a terminal the circumstances actually requiring
a route recalculation and issuing a route recalculation request
only in the premises of such circumstances. The route recal-
culation is occasionally effective when changes in the traffic
condition are so great that the fastest route needs a recalcu-
lation. Therefore, lowering the frequency of requesting route
recalculations for an insignificant traffic condition change
can reduce the network traffic by the terminal and the com-
putation by a server.

FIG. 1 is a schematic diagram of a path notification system
according to at least one embodiment of the present disclo-
sure.

Referring to FIG. 1, the path notification system includes a
terminal 110 provided to a driver, a service server 130 for
transmitting and receiving information to and from the termi-
nal 110, a traffic analysis server 140 for receiving an infor-
mation request for a traffic condition change and route from
the service server 130 and supplying the requested data. The
service server 130 and the traffic analysis server 140 are
separately illustrated for the purpose of illustration but a
single server can be made to perform the functions of the two
servers.

The terminal 110 can be powered with a vehicular electric
power or on-board electrical power supply and can perform
bidirectional communications with the service server 130
through a communication network 120. The terminal 110 is
equipped with a global positioning system (GPS) navigation
capability in itself or alternatively interworks with a device
capable of GPS navigation to supply a user with information
on traffic condition received from the service server 130.

The service server 130 exchanges information with the
terminal 110 and the traffic analysis server 140 and stores the
source of information received from the terminal 110 by
terminal and provides the source to a specific terminal 110. In
addition, the service server 130 operates to provide informa-
tion on a route that links the location of the terminal 110 and
the destination location.

The traffic analysis server 140 receives and analyzes infor-
mation on the road and the real-time traffic condition and
stores the analysis results such as the traffic condition of each
section of the road and information on the traffic condition of
the terminal in the database 250 therein. The traffic analysis
server 140 includes a traffic condition change calculation unit
240 for calculating a rate of traffic condition changes as
suggested by the present disclosure.

A ftraffic information server 150 supplies traffic informa-
tion to be used by the service server 130 for performing a
route search and to be referenced by the traffic analysis server
140 for calculating changes in the traffic condition. The traffic
information server need not be a form of a server as long as it
has a function of providing traffic information, and therefore
any forms of information providers will work once they pro-
vide the traffic information of the entire road or traffic infor-
mation of a route of the terminal.

FIG. 2 is a block diagram of a route notification system
according to at least one embodiment of the present disclo-
sure.

The service server 130 includes an input/output unit 210
and a route searching unit 220. The input/output unit 210
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connects the service server 130 to the terminal 110 and the
traffic analysis server 140 or through the communication
network 120. The route searching unit 220 searches route
from a current position of the terminal 110 to its destination
by taking into account the real-time changes in traffic condi-
tion.

The traffic analysis server 140 includes an input/output unit
230 connected to the service server 130 for receiving a newly
found route, a traffic condition check request, identification
information of the terminals 110 or changes in traffic volume
to the database 250. The traffic condition change calculation
unit 240 in the traffic analysis server 140 receives a traffic
condition check request signal from the input/output unit 230,
determines whether a traffic condition change is so significant
as to perform a route recalculation, and upon receiving a
recalculated route, analyzes the traffic condition according to
the recalculated route. The database 250 in the traffic analysis
server 140 receives traffic conditions for each route from the
traffic condition change calculation unit 240 and stores the
received traffic conditions together with the route for each
terminal.

As mentioned in the description of FIG. 1, in case where a
communication-based navigation server is implemented with
the service server 130 and the traffic analysis server 140
constitute a single body, the input/output units 210 and 230 of
the otherwise separate servers may be consolidated into one
module for the common functions of receiving and transmit-
ting input/output information and traffic conditions from and
to the terminals. The single module may be configured to
include the database 250, traffic condition change calculation
unit 240 and route searching unit 220.

FIG. 3 is a flowchart of a route recalculation method which
is aresult of s traffic analysis according to at least one embodi-
ment of the present disclosure.

As anavigation client, the terminal 110 requests the service
server 130 for a route or a traffic condition check, and obtains
information therefor. It should be noted that conventional
methods lack a step for requesting the traffic condition check.

The navigation client uses the communication network 120
to transmit information on the current location of the terminal
110 and its destination to the service server 130 and requests
for route information in the route request step S310. The
service server 130 generates the route information by using
the information received from the terminal 110.

The service server 130 transmits the route information to
the terminal 110 as the navigation client which then receives
and provides the route information to a user in a route trans-
mission step S312.

There can be no time series order between the route trans-
mission step S312 and the route transmission step S314. The
two steps may be performed simultaneously or in different
orders. The service server 130 transmits the route information
generated in the route request step S310 to the traffic analysis
server 140. The traffic analysis server 140 stores the route
information for each navigation client in the database 250 in
a route storing step S315.

Different from a conventional method which issues
another route request when a preset time has passed, the
embodiment of the present disclosure carries out the traffic
condition check request step S316. In the traffic condition
check request step S316, the navigation client requests the
service server 130 for checking whether the traffic condition
has changed.

The service server 130 receives the traffic condition check
request signal from the navigation client in the traffic condi-
tion check request step S316. In another traffic condition
check request step S318, the service server 130 transmits
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information on the terminal 110 and the traffic condition
check request signal to the traffic analysis server 140.

The traffic analysis server 140 receives the traffic condition
check request signal and the information on the terminal 110
from the service server 130. The traffic condition change
calculation unit 240 checks the traffic condition change of the
route stored for each terminal and transmits information on
whether a route recalculation is necessary to the service
server 130 in the detected traffic change transmission step
S320. A step for determining the necessity for a route recal-
culation will be described later.

The service server 130 informs the navigation client of
whether a route recalculation is necessary or not in another
detected traffic change transmission step S322. In the present
flowchart, description will be made for the case when the
route recalculation is necessary.

The navigation client transmits the route request signal
along with the current location of the terminal 110 to the
service server 130 in the route recalculation request step
S324.

The service server 130 recalculates the route based on the
route request signal, the updated current location information
and the previously registered destination information.

The service server 130 transmits the newly calculated route
to the navigation client in the recalculated route transmission
step S326. The service server 130 transmits information on
the new route to the traffic analysis server 140 in the recalcu-
lated route transmission step S328, and stores the information
on the new route in the database 250 in the route storing step
S329.

The above-described steps may easily be modified within
the scope to those skilled in the art. For example, the deter-
mination at the detected traffic change transmission step S320
for requesting the route recalculation can be the basis for
skipping the detected traffic change transmission step S322
and the route recalculation request step S324 of the terminal
110 progressing directly to the updated recalculated route
transmission S326.

FIG. 4 is a flowchart in case there is no need for route
change according to at least one embodiment of the present
disclosure.

The navigation client transmits location information of the
terminal 110, its destination information and a route request
signal to the service server 130 in the route request step S410.

The service server 130 calculates the route using the route
searching unit 220 and transmits the calculated route to the
navigation client in a route transmission step S412.

The service server 130 transmits the searched route to the
traffic analysis server 140 at the route transmission step S414.
The traffic analysis server 140 stores the route of the user in
the database 250 in a route storing step S415. There is no
specific chronological order between the route transmission
step S414 or the route storing step S415 and the route trans-
mission step S412.

After the lapse of user-setting duration such as five minutes
from the initial route request, the navigation client transmits
the traffic condition check request to the service server 130
through the communication network 120 in the traffic condi-
tion check request step S416.

The service server 130 transmits the traffic condition check
request to the traffic analysis server 140 in the traffic condi-
tion check request step S417.

The traffic analysis server 140 monitors the changes in
traffic condition by comparing the traffic information on the
route of the user with the real-time traffic information, and
transmits the traffic volume change when it does not exceed a
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threshold. Steps for checking and transmitting the traffic vol-
ume change will be described later.

The service server 130 transmits either the traffic volume
change or the next request time reflecting the traffic volume
change to the navigation client in the detected traffic change
transmission step S421. Upon receiving the former transmis-
sion, the navigation client determines the next request time (5
minutes, 10 minutes, 15 minutes or the like) depending on the
traffic volume change.

When the next request time arrives after the receipt or the
determination, the navigation client requests the service
server 130 for a traffic condition check by yet another traffic
condition check request step S422.

The steps S417 to S422 are repeated until the navigation
client arrives at the destination.

The above-described method provides less frequent route
calculations by determining insignificant changes in traffic
condition which obviates the need for route recalculation and
thereby reduces the frequency of requests by the terminal.

The following description explains a method of determin-
ing whether a route recalculation is necessary.

If the traffic condition shows a change in comparison with
the traffic condition observed at the time of the initial route
search, the route recalculation is necessary.

Since the vehicle on the road cannot cross the centerline,
only the straight ahead is allowed in a traveling direction.
Accordingly, a route has at least one link which is defined by
a section between two points where turning is allowed. The
link is a unit constituting the route searching. The traffic
condition is stored in the form of information on traffic speed
or traffic density measured per link.

The initial route can be divided into links and stored by
using information on the speed and density of traffic at the
time of the route search.

When determining as to whether a route recalculation is
necessary, the current speed for each link of the initial route is
checked. The current speed is compared with a stored speed
during the initial route search to observe the change in the
traffic condition, which is used to determine whether the route
recalculation is necessary or not. The past route needs not be
considered in determining the necessity of route recalculation
and therefore the accuracy of the method of the present dis-
closure can be increased by comparing the current traffic
condition with the stored traffic condition only from the cur-
rent location to the destination. Although the following
description is made to a method of making the comparison
with regard to the entire route as of the initial route search,
modifications thereof as obvious to those skilled in the art
should be interpreted to be within the scope of the present
disclosure.

The detailed method for determining the necessity for a
route recalculation is as the following exemplary embodi-
ment.

Based on images of a traffic speed or a traffic density taken
by aCCTYV, speed by link are classified into congestion, delay,
slow and smooth speeds and stored accordingly. The traffic
condition represented by congestion, delay, slow or smooth at
the initial route search is compared link-wise to that at the
present time, and the rate of change is calculated by percent-
age. For example, when a 10-link route has been searched at
the initial search and if the traffic condition changes occurred
in five links, the rate of change is determined as 50%. When
the percentage exceeds a critical point or threshold value, a
route recalculation is determined to be necessary. The repre-
sentation of the 4 traffic conditions can be expressed using
only two bits (four states) of link-wise speed data and thus can
increase the operation speed of the method.
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Alternatively, determining the necessity for a route recal-
culation may be performed based on a traffic speed ratio. Each
link of a route has its speed information, and thus the speed
differences between the past and present for each link add up
to a sum of speed differences and its ratio to a sum of the
speeds as of the route provision is calculated by percentage.
This calculation is expressed by the following mathematical
equation 1.

Sum of link-wise speed differences Equation 1

=100%
Sum of speeds as of route provision ¢

For example, in a route consisting of links A, B and C with
respective speeds as in table 1, the calculation follows equa-
tion 2.

TABLE 1
Link Speed as of initial route search (Km/h)  Current speed (Km/h)
A 40 30
B 30 15
C 10 25
[40 = 30] + 30 — 15| + |10 — 23] Equation 2

00+ 0 =100% = 50%

When the percentage exceeds a threshold which is subject
to a setting, the route recalculation is determined to be nec-
essary.

Another alternative is to consider the fact that the estimated
drive time over the entire route is represented by the sum of
the respective times for the links calculated by using infor-
mation on the respective route distances and speeds and there-
fore the sum of the respective times taken can be compared
with the total currently estimated drive time calculated by
using the new traffic information and calculated by percent-
age. When the calculated percentage exceeds a threshold, the
route recalculation can be determined to be necessary.

Herein, the preferred embodiments of the method of check-
ing traffic condition change merely illustrate link-based
implements thereof and they should not be interpreted to limit
the scope of right to the present disclosure. The present dis-
closure features storing a route for each terminal and traffic
conditions for each route and comparing the stored traffic
conditions with updated traffic conditions to control the fre-
quency of the route recalculation requests from the terminals
110. If information on traffic conditions such as link-wise
speeds, accident and typical congestion time (e.g. rush hour)
is further given, the comparison method can be easily modi-
fied within the scope obvious to these skilled in the art.

Conventional communication-based navigation systems
require that the terminal 110 recalculate the route automati-
cally periodically, along with information on the current posi-
tion and the destination. However, such automatic and peri-
odical route recalculation is a waste of resources of the server
and communication network 120 since there usually are little
chances in traffic condition in short period.

The aforementioned system for reducing the route search-
ing frequency by monitoring the traffic change lowers the
frequency of requesting route searches or recalculations
which are likely to generate the same result. This can be
implemented by storing a route for each terminal and traffic
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conditions for each route and comparing the stored conditions
with updated traffic conditions, whereby reducing the
resource requirements of the server and communication net-
work 120.

In addition, the present disclosure provides an efficient
management of storage of pre-recalculation routes per termi-
nal until there is a change of destination or a request for a new
route search rather than a route recalculation and accordingly
displays the initially searched route simultaneously with the
route recalculation in at least one embodiment.

FIGS. 5 and 6 are diagrams of respective route screens of
conventional communication-based navigation and at least
one embodiment of the present disclosure.

In at least one embodiment like the conventional one, the
present disclosure recalculates a route from the current posi-
tion to the destination, too. However, the present disclosure
stores pre-recalculation information per terminal in the data-
base 250 and compares the speeds of respective links,
whereby keeping the initially searched route information in
storage. In comparison, the conventional automatic route
recalculation technique as illustrated in FIG. 5 replaces an
initially searched route with a display of recalculated route
and provides no information on the user’s departure location,
only allowing the user to simply recognize a new route recal-
culated. A feature of the present disclosure in at least one
embodiment to store the initially searched route allows it to be
additionally displayed as FIG. 6 so that the user can check the
new route along with the route from the departure location all
the way to the destination and the user is provided with the
effect of route changing rather than recalculating.

According to the present disclosure as described above,
server resources are saved by a simple operation of storing
and comparing traffic volumes for each route with respect to
an insignificant traffic condition change rather than perform-
ing route recalculations, reducing and the frequencies of com-
munications of the terminals and server.

Although exemplary embodiments of the present disclo-
sure have been described for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the various characteristics of the disclosure. Therefore,
exemplary embodiments of the present disclosure have been
described for the sake of brevity and clarity. Accordingly, one
of'ordinary skill would understand the scope of the disclosure
is not limited by the explicitly described above embodiments
but by the claims and equivalents thereof.

What is claimed is:
1. A communication-based navigation system, comprising:
aterminal configured to transmit a route request signal and
a traffic condition check request signal;
aservice server including a route searching unit configured
to receive the route request signal from the terminal, and
to search a route in response to the route request signal;
and
a traffic analysis server including
a database configured to store the route and a traffic
condition on the route, and
a traffic condition change calculation unit configured
to compare the traffic condition stored in the database
with a current traffic condition, and
to calculate a traffic condition change, wherein
the service server is configured
to transmit the route to the terminal and the traffic analy-
sis server,
to receive the traffic condition check request signal from
the terminal, and
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to transmit the traffic condition check request signal to
the traffic analysis server,

the traffic analysis server is configured

upon receiving the route from the service serve, to
receive the traffic condition on the route from an
external traffic information providing source and to
store the route and the traffic condition on the route in
the database in association with the terminal,

upon receiving the traffic condition check request signal
from the service server, to compare the traffic condi-
tion stored in the database with the current traffic
condition and to calculate the traffic condition
change,

to perform a determination whether or not a re-search of
the route is needed based on the traffic condition
change, and

to transmit the traffic condition change and a result of the
determination to the service server,

the service server is configured, upon receiving the traffic

condition change and the result of determination from
the traffic analysis server, to transmit the traffic condi-
tion change, a transmission cycle of the traffic condition
check request signal determined based on the traffic
condition change, or the result of determination to the
terminal, and

the terminal is configured

upon receiving the traffic condition change from the
service server, to determine a transmission cycle of
the traffic condition check request signal based on the
traffic condition change and to transmit the traffic
condition check request signal based on a determined
transmission cycle,

upon receiving the transmission cycle of the traffic con-
dition check request signal from the service server, to
transmit the traffic condition check request signal
based on a received transmission cycle, and

upon receiving the result of determination and when the
result of determination indicates that the re-search of
the route is needed, to transmit a route recalculation
request signal to the service server.

2. The communication-based navigation system of claim 1,
wherein the traffic condition stored in the traffic analysis
server is updated in real time.

3. The communication-based navigation system of claim 1,
wherein the smaller a magnitude of the traffic condition
change, the longer a period for transmitting the traffic condi-
tion check request signal by the terminal.

4. The communication-based navigation system of claim 1,
wherein the service server is further configured

to perform a route recalculation upon receiving the route

recalculation request signal from the terminal, and

to provide a result of the route recalculation along with a

travel path from an initial point of departure to a current
location.

5. The communication-based navigation system of claim 1,
wherein the traffic analysis server is further configured to
store the traffic condition for each link along the route.

6. The communication-based navigation system of claim 5,
wherein

the traffic condition includes a density or a speed of traffic

for each link on the route, and

the traffic condition change includes a ratio of a number of

links of which a density or a speed of traffic is changed
over a number of the all links on the route.

7. The communication-based navigation system of claim 5,
wherein the traffic condition change includes a ratio of a sum
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of differences between a current speed and a previous speed
of traffic by unit of link along the route over a sum of stored
speeds for all links.
8. The communication-based navigation system of claim 1,
wherein the traffic condition change includes a ratio of an
estimated time for reaching a destination driving the route at
a time of searching the route over an estimated time for
reaching the destination from a current location.
9. A communication-based navigation system, comprising:
aterminal configured to transmit a route request signal and
a traffic condition check request signal; and

aservice server including a route searching unit configured
to receive the route request signal from the terminal, and
to search a route in response to the route request signal,

a database configured to store the route and a traffic con-

dition on the route, and

a traffic condition change calculation unit configured

to compare the traffic condition stored in the database
with a current traffic condition, and

to calculate a traffic condition change, wherein

the service server is configured

to transmit the route to the terminal,

to receive the traffic condition check request signal from
the terminal,

to receive the traffic condition on the route from an
external traffic information providing source and to
store the route and the traffic condition on the route in
the database in association with the terminal,

upon receiving the traffic condition check request signal
from the terminal, to compare the traffic condition
stored in the database with the current traffic condi-
tion and to calculate the traffic condition change,

to perform a determination whether or not a re-search of
the route is needed based on the traffic condition
change, and

to transmit the traffic condition change, a transmission
cycle of the traffic condition check request signal
determined based on the traffic condition change, or a
result of the determination to the terminal, and

the terminal is configured

upon receiving the traffic condition change from the
service server, to determine a transmission cycle of
the traffic condition check request signal based on the
traffic condition change and to transmit the traffic
condition check request signal based on a determined
transmission cycle,

upon receiving the transmission cycle of the traffic con-
dition check request signal from the service server, to
transmit the traffic condition check request signal
based on a received transmission cycle, and

upon receiving the result of the determination and when
the result of determination indicates that the re-search
oftheroute is needed, to transmit a route recalculation
request signal to the service server.
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10. A method of calculating a route in a communication-

based navigation system including a terminal and a service
server, the method comprising:

a first step including the terminal transmitting a route
request signal and a traffic condition check request sig-
nal; and
a second step including the service server
receiving the route request signal from the terminal,
searching a route in response to the route request signal,
storing the route and a traffic condition on the route in a
database,

comparing the traffic condition stored in the database
with a current traffic condition, and

calculating a traffic condition change, wherein
the second step further includes the service server
transmitting the route to the terminal,
receiving the traffic condition check request signal from
the terminal,

receiving the traffic condition on the route from an exter-
nal traffic information providing source and storing
the route and the traffic condition on the route in the
database in association with the terminal,

upon receiving the traffic condition check request signal
from the terminal, comparing the traffic condition
stored in the database with the current traffic condi-
tion and calculating the traffic condition change,

performing a determination whether or not a re-search of
the route is needed based on the traffic condition
change, and

transmitting the traffic condition change, a transmission
cycle of the traffic condition check request signal
determined based on the traffic condition change, or a
result of the determination to the terminal, and
the first step further includes the terminal
upon receiving the traffic condition change from the
service server, determining a transmission cycle of the
traffic condition check request signal based on the
traffic condition change and transmitting the traffic
condition check request signal based on a determined
transmission cycle,

upon receiving the transmission cycle of the traffic con-
dition check request signal from the service server,
transmitting the traffic condition check request signal
based on a received transmission cycle, and

upon receiving the result of determination and when the
result of determination indicates that the re-search of
the route is needed, transmitting a route recalculation
request signal to the service server.

11. The method of claim 10, wherein a frequency of trans-

mitting the traffic condition check request signal is decreased
as a degree of the traffic condition change decreases and the
frequency of transmitting the traffic condition check request
signal is increased as the degree of the traffic condition
change increases.



